This article presents an experiment designed to test the reliability of the benefit function transfer approach using contingent valuation methods. The experiment uses data collected from anglers surveyed across eight contiguous Texas Gulf Coast bay regions over three distinct time periods. Results indicate that the benefit function transfer approach tends to over-estimate benefits, implying that, at least for the case of recreational saltwater fishing in Texas, the benefit function transfer approach is not reliable. ᮊ
I. INTRODUCTION
Benefit transfer is a process by which a benefit estimated for a particular ''study site'' for which data exist is transferred to a ''policy site'' for which little or no data w x exist 3, 4 . The process generally involves the direct transfer of benefit estimates or the transfer of an entire benefit function. In the first approach, the benefit estimate from the study site is directly transferred to the policy site. In the second approach, the estimated benefit function for a study site is transferred to a policy site and its coefficients are used to compute the policy site benefits.
The benefit function transfer approach has been described as an ideal transfer w x w x approach 5, 10 . This approach was evaluated by Loomis 10 who, in the context of a travel cost model, tested whether the coefficients of a study site benefit function were statistically equal to the coefficients of a policy site benefit function. Implicit in this evaluation, however, is the notion that if the estimated coefficients of the two benefit functions are statistically equivalent, the benefits of the study and policy sites will be also. This notion, however, may not be well founded, given that the benefits are a nonlinear function of the estimated coefficients. The nonlinearity could lead to the case where statistically similar benefit functions yield statistically different welfare measures.
In the present research we test the reliability of the benefit function transfer approach using contingent valuation methods by investigating whether statistically similar contingent valuation functions yield statistically similar welfare measures. The test is based on data collected from saltwater anglers surveyed in eight contiguous Texas Gulf Coast bay regions in three distinct time periods. The data allow us to treat each region as a study site, while the other seven regions are considered policy sites. Hence, the data allow comparisons to be made across time, both within and across bay regions.
The test is performed as follows. First, we use a dummy variable approach to determine which contingent valuation functions are transferable across time, focusing both within and across bay regions. Second, for each bay region for each year we estimate a contingent valuation function as well as the benefits and their confidence intervals. We assume these benefit estimates are the ''true'' benefits. Third, we determine which benefit estimates are transferable by examining whether the estimates obtained from a particular function fall within the confidence interval of the estimates obtained from another function. Finally, we test the reliability of the benefit function transfer approach by comparing the results of the first step to the third step. 2 
II. THE CONTINGENT VALUATION FUNCTION AND DATA
Our referendum contingent valuation function is specified as
Ž . Ž . a logistic error term. It is expected that as A increases, the probability of a ''yes'' i Ž . response decreases. Although the function specified in Eq. 1 is simple, it has been used extensively in prior contingent valuation studies. We chose this simple specification to keep the analysis manageable.
The data were obtained from the Texas Parks and Wildlife Department which conducts yearly, on-site, in-person, intercept surveys. The survey instrument was administered to individuals launching boats at over 160 sites in Texas' eight major bay regions and it asked questions dealing with the year and place of the interview site as well as other types of information. The contingent valuation question asked respondents, ''Based on your current income, if the total cost of all your saltwater fishing last year was dollars more, would you have quit fishing completely?'' Values of $50, $100, $200, $400, $600, $800, $1000, $1500, $5000, $10,000, and $20,000 were rotated in the above blank so that each successive interview had a different value.
Important characteristics of the data are as follows. Approximately 97% of the respondents reported less than 60 saltwater fishing trips per year and 96% reported spending less than $200 on their fishing trip. To keep the focus on Texas saltwater Ž . recreational anglers, non-Texas anglers 3% of the sample were eliminated from the data. All trips were considered to be single destination by assumption. Data from the 1987, 1988, and 1989 surveys were employed. Descriptive statistics for each Texas coastal bay region and year are presented in Table I . The number of observations across the eight Texas coastal bays ranged from 699 to 1438 in 1987, from 763 to 1499 in 1988, and from 671 to 1238 in 1989. The mean offer amount to individuals across all bays and years ranged from approximately $2000 to $3000 for each of the three years. Across the three years, the yes responses ranged from 50 to 79%. 
III. DETERMINING THE TRANSFER OF CONTINGENT VALUATION FUNCTIONS
Given the data at hand, three types of benefit transfers are possible. First, the benefit estimate from the study site can be transferred across different time periods to the same study site. Second, the benefit estimate from the study site can be transferred across different regions within the same time period. Third, the benefit estimate from the study site can be transferred to a future time period and also a different region. In what follows we will be testing the transferability of contingent valuation functions that represent the first and third types of benefit transfer.
To
Ž . where Y , A , and e are defined as in 1 and D s 1 for observations correspond-
ing to a particular time period and zero for an alternative time period. The Ž . Ž . implications of 2 given E e s 0 are
Ž .
Ž . which are the mean response functions for the two time periods. Equation 2 shows ␤ as an intercept shifter and ␤ as a slope shifter. 2 3 Benefit function transferability is determined as follows. If ␤ and ␤ are 2 3 statistically insignificant we conclude that the function is transferable from one Ž . time period within or across bay regions to another period. If ␤ is insignificant 2 and ␤ is significant or if ␤ is significant and ␤ insignificant, we conclude that 3 2 3 the transferability of the functions is questionable. Finally, if ␤ and ␤ are 2 3 significant, we conclude that the functions are not transferable.
IV. COMPUTING THE BENEFITS AND CONFIDENCE INTERVALS
To compute the benefits for each of the eight Texas coastal bay regions for each Ž . time period we estimated Eq. 1 using a logistic regression technique. Because the Ž . data contained a few outliers designated by yes responses to high offer amounts , Ž . we estimated a median willingness-to-pay WTP measure. The median WTP Ž . measure was computed as WTP s yexp ␤ r␤ where ␤ and ␤ are the 0 1 0 1 w x estimated coefficients from Eq. 1 7 .
The confidence interval associated with each median WTP measure was computed as follows. First, using the estimated coefficients and their respective w x covariance matrix, we use Krinsky and Robb's technique 8 to draw 1000 random coefficients from a multivariate normal distribution. Second, we used the 1000 random coefficients to compute 1000 median WTP measures. Third, we ordered the 1000 median WTP measures from the smallest to the largest value. Fourth, we selected the median value from the ordered vector of median WTP measures. Finally, we selected the 95% confidence limits for the median WTP measures selected from the ordered vector. The location of the limits in the vector were ' Ž . w x determined as 1000 q 1 r2 " 1000 12 . 2 statistics are available from the authors. As expected, the offer amount had a negative and significant coefficient, reflecting a decreased probability of an expected yes response for an increase in the offer amount. This was found in all the estimated contingent valuation functions. McFadden's R 2 statistic was calculated to be between 0.08 and 0.16 in all cases. The R 2 statistic compares favorably with other studies employing logit estimation.
V. EMPIRICAL RESULTS

Ž .
In Table II we provide a summary of the percentage of cases in which the contingent valuation function was transferable, questionable, or nontransferable across time both within and across bay regions for benefit function transfers occurring between 1987 and 1988 and between 1987 and 1989. Of the total of eight potential 1987 to 1988 within-bay function transfers, 63% were transferable, 25% were questionable, and 12% were not transferable. Likewise, the within-bay 1987 to 1989 benefit function transfer approach indicates that 50% of the functions were transferable while 38% were questionable and 12% were not transferable. These results suggest that within-bay benefits functions are transferable across time at least 50% of the time and in some cases as much as 63% of the time.
Focusing on the 1987 to 1988 across-bay benefit function transfers, we can observe that of the 56 potential benefit function transfers 50% were transferable, 36% were questionable, and 14% were not transferable. Similarly, the 1987 to 1989 across-bay benefit function transfer approach also revealed that 41% of the functions were transferable, 39% were questionable, and 20% were not transferable. As in the within-bay benefit function transfer case, these results suggests that Transferable  63  50  50  41  Questionable  25  36  38  39  Nontransferable  12  14  12  20 the across-bay benefits functions are transferable across time between 50% and 41% of the time. The benefit function transfer approach indicates that many of the benefit functions are transferable. However, the question that really needs to be answered is, Do these transferred benefit functions also yield statistically similar welfare measures? This is the question we now address.
In Table III we present the median WTP measure and confidence interval for each bay for each year. These median WTP values are per trip per person values which were obtained by dividing the median WTP measure by the median number of saltwater trips and then dividing the resulting value by the median number of persons in the fishing party. The 95% confidence interval is tight in most instances. It can be observed from Table III that none of the 1987᎐1988 and 1987᎐1989 within-bay benefits were transferable. It can also be observed that 93 and 91% of the 1987᎐1988 and 1987᎐1989 benefits were not transferable across regions
To determine whether statistically similar benefit functions also yield statistically similar welfare measures, we identified which functions were transferable to other Ž . time periods within and across bays and then examined whether the benefits were statistically similar using the information contained in Table III . The results were startling. For the 1987 to 1988 case, we found that of the 5 within-bay functions that were transferable, none yield statistically similar welfare measures. Likewise, of the 28 benefit functions that were transferable across bays, only 3 yielded statistically similar welfare measure while the other 25 did not. Similar results were also obtained for the 1987 to 1989 benefit function transfer case. For example, none of the 5 within-bay functions that were transferable had welfare measures that were statistically similar, and of the 23 benefit functions that were transferable only 3 had statistically similar welfare measures. 
VI. CONCLUDING COMMENTS
Given the data used in this study, it can be concluded that the procedure of utilizing the benefit function transfer approach to determine terms of appropriate compensation to harmed individuals at a policy site is unreliable. This is so because many of the benefit functions that were transferable did not yield statistically similar benefit estimates. Other functional forms and model specifications that Ž . were estimated and tested for transferability of benefits but are not reported here also yielded similar results. Thus, benefits that are transferred from a study site to a policy site using the benefit function transfer approach could be misleading or inaccurate. Our overall conclusion, at least for the data at hand, is that the benefit function transfer approach is not a reliable approach for the transfer of benefits.
Why did the majority of the transferable benefit functions not yield statistically similar welfare measures? We suspect that the nonlinearity of the logit model used to estimate the benefit functions and the nonlinearity of the benefits estimates themselves greatly contribute to this result. The nonlinearities introduce possible asymmetries which lead to the divergence between statistically similar benefit functions and their respective benefit estimates. We suspect that the results found here could also be extended to benefit function transfers using the travel cost model because here too the benefits are functions of nonlinear random variables.
